Ribosomal ribonucleic acid is transcribed at the 4-cell stage in in vitro-produced bovine embryos.
Ribosomal RNA, rRNA genes, and silver-staining nucleolar proteins were visualized in in vitro-produced bovine embryos from the 2-cell stage to the blastocyst using a sequential fluorescent in situ hybridization (FISH) and a silver-staining procedure. At FISH, the rRNA was differentiated from the signal of the rRNA genes through comparison of RNase- and non-RNase-treated embryos. Both RNase- and non-RNase-treated 2-cell embryos revealed up to 10 small clusters of fluorescein isothiocynate (FITC) labeling in interphase nuclei. The RNase-treated 4-cell embryos displayed the same FITC pattern as the 2-cell embryos. In the non-RNase-treated 4-cell embryos, in contrast, the clusters were larger and included numerous small spots. In 2-cell as well as 4-cell embryos, almost all FITC-labeled clusters colocalized with silver-stained spots. In the RNase-treated 8- to 16-cell embryos, up to 10 clusters of FITC labeling were organized as one or more large spots surrounding a central faint but homogeneously labeled area. The non-RNase-treated 8- to 16-cell embryos displayed similar complexes, but the central areas consisted of small labeled spots. In 8- to 16-cell embryos, all FITC-labeled clusters were again colocalized with silver-stained areas. In the blastocysts, 1-6 big clusters of FITC labeling colocalized with silver staining. In the RNase-treated blastocysts, the FITC labeling was typically located at the edges of the silver-stained areas, whereas in the non-RNase-treated blastocysts, the FITC labeling totally covered the silver-stained areas. In conclusion, there is a close association between the rRNA genes and silver-staining nucleolar proteins in in vitro-produced bovine embryos from the second cell cycle, i.e., the 2-cell stage; the first rRNA is apparently transcribed during the third cell cycle, and during the fourth cell cycle the molecular composition of functional nucleoli is established.